This paper investigates the incentive effects of automobile insurance, compulsory insurance laws, and no-fault liability laws on driver behavior and traffic fatalities. We analyze a panel of 50 U.S. states and the District of Columbia for 1970-98, a period in which many states adopted compulsory insurance regulations and/or nofault laws. Using an instrumental variables approach, we find evidence that automobile insurance has moral hazard costs, leading to an increase in traffic fatalities. We also find that reductions in accident liability produced by no-fault liability laws have led to an increase in traffic fatalities (estimated to be on the order of 6 percent). Overall, our results indicate that, whatever other benefits they might produce, increases in the incidence of automobile insurance and moves to no-fault liability systems have significant negative effects on traffic fatalities.
I. Introduction
This paper examines how economic incentives and liability regulation influence driver behavior and, in turn, traffic fatalities. We use the introduction of compulsory insurance and no-fault liability regulation to examine the moral hazard effects of automobile insurance, compulsory insurance laws, and nofault liability laws. We analyze a panel of 50 U.S. states and the District of Columbia for 1970-98, a period in which many states adopted compulsory insurance regulations and/or no-fault laws. Using compulsory insurance as an instrument for the proportion of uninsured motorists, we find that automobile insurance has significant moral hazard costs, namely, reducing precautions and increasing traffic fatalities. We also find that limiting motor vehicle liability through no-fault liability laws leads to an increase in traffic fatalities. Overall our results indicate that, whatever benefits flow from increasing the incidence of automobile insurance and from moves to a no-fault system, there are also significant moral hazard costs to doing so.
Traffic accidents have very large costs that merit substantial attention by economists.
1 These accidents claim over 40,000 lives each year in the United States, roughly the same as the number of Americans killed during the Vietnam War. Americans spend roughly $100 billion each year on automobile insurance premia, and they bear over $250 billion in uninsured accident costs each year. The incidence of motor vehicle crashes and traffic fatalities is likely to be influenced significantly by choices made by drivers (including whether to use seat belts or air bags, how carefully to drive, whether to drink alcohol, and how much to drive). Accordingly, economists have long been interested in how these choices are influenced by agents' economic incentives and by various legal rules and policy measures.
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Beginning in 1970, most U.S. states adopted compulsory automobile insurance requirements. Over the same period, 16 states adopted no-fault automobile insurance. The impact of these policy shifts on traffic fatalities is of interest for two reasons. First, identifying this effect-which we shall see is significant-is necessary for assessing the social desirability of these policies. Second, these changes in automobile insurance regulations provide a large-scale natural experiment through which we can examine the moral hazard effects of automobile insurance and the incentive effects of liability exposure. In this sense, the changes in laws that we examine offer an interesting window on a larger set of phenomena.
Specifically, we investigate two related issues. First, we examine whether having automobile insurance (empirically, we examine the proportion of uninsured motorists) has a moral hazard effect on traffic fatalities. As a theoretical matter, insurance does have the moral hazard cost of reducing the policyholder's incentives to take precautions against the insured loss.
3 This is also theoretically the case for the particular type of insurance that we examine, namely, insurance for automobile accidents. 4 However, the question is whether the reduction in precautions against automobile accidents produced by automobile insurance-which theory predicts-is empirically significant. For example, it might be that drivers' concern for their own safety and health provides sufficient incentives for them to take precautions (to the extent that taking precautions is affected at all by incentives) and that the presence of insurance makes little difference on the margin. Although there has been much interest in the incidence of automobile insurance and uninsured motorists, 5 whether automobile insurance leads to moral hazard costs is an open question that has not been addressed by existing research.
Our strategy for examining this issue is to look at the consequences of a natural experiment: the adoption of compulsory insurance regulations in some states governed by tort law. Because this change produces a reduction in the number of uninsured motorists not attributable to other confounding factors, we are able to test the consequences of a reduction in the number of uninsured motorists on traffic fatalities. Although some work on compulsory insurance has been done, 6 none of these papers makes the connection between such regulations and traffic fatalities. Richard Derrig and coauthors, 7 who do connect the two, find insignificant effects on fatalities rates. Our results indicate that a reduction in the incidence of uninsured motorists produces an increase in traffic fatalities.
The second issue we examine is the effect on traffic fatalities of the reduction in liability brought about by no-fault laws. Early work by M. Elisabeth Landes 8 suggested that by reducing incentives to drive carefully, such laws have led to an increase in traffic fatalities in the United States. Sub-the journal of law and economics sequent results have been mixed: Paul Zador and Adrian Lund 9 found the opposite effect; S. Paul Kochanowski and Madelyn Young 10 and Derrig and coauthors 11 found no significant effect; and J. David Cummins, Richard Phillips, and Mary Weiss 12 recently found a significant positive effect of no-fault liability laws on traffic fatalities. 13 However, all states that adopted no-fault limitations on liability also adopted compulsory insurance requirements at the same time, and these earlier studies did not attempt to separate the effects of the two elements of the legislation. Thus, they did not isolate the effect of limitations on liability as distinct from the effects of the accompanying adoption of compulsory insurance requirements. We consider the two elements of legislation simultaneously and in this way are able to identify the effect of no-fault limitations on liability separately from the effect of compulsory insurance requirements. We find that no-fault limitations on liability do increase fatalities. Specifically, we estimate that the effect of such limitations is to increase fatalities by about 10 percent.
This paper is also related to, and seeks to contribute to, the broader literature on the factors and policy measures that influence traffic fatalities. There is an extensive literature on how the use of seat belts directly reduces fatalities and on whether it indirectly increases fatalities by encouraging users to drive less carefully.
14 There is also work on how traffic fatalities are influenced by the consumption of alcohol and, in turn, by measures that discourage the sale of alcohol. 15 Michelle White 16 investigates how comparative and contributory negligence rules affect the levels of care used by drivers (as judged by jury determination in accident cases). Aaron Edlin and Edlin and Pinar Mandic 17 examine the effects of miles driven on fatalities and how they can be influenced by appropriately designed taxes or insurance premia.
This paper is organized as follows. Section II provides the necessary background by discussing the laws regarding compulsory insurance and no-fault liability. Section III lays out theoretical predictions and our approach to testing them. Section IV describes the data. Section V presents our results. Section VI makes concluding remarks.
II. Automobile Insurance and Liability for Accidents
We start with some background on automobile insurance and liability. There is a wide range of regulation governing automobile insurance and liability. In this paper, we focus on two aspects of regulation that directly affect drivers: compulsory insurance and no-fault systems.
A. Compulsory Insurance Regulation
Each year, a large amount of insurance coverage for automobile accidents is purchased in the United States. Total automobile liability insurance premia are over $100 billion annually. A significant amount of insurance would be bought without any regulation, simply because drivers are risk averse. However, current purchases might be influenced by the existence of compulsory insurance regulations.
Compulsory automobile insurance means that all those operating a motor vehicle must purchase insurance. Given the bounded nature of assets that individuals commonly have, it is often rational for them to elect not to purchase insurance if they are free to do so. 18 Compulsory insurance laws ensure some compensation to those injured in automobile accidents.
19 When drivers have limited assets, such laws also force drivers to at least partly internalize some of the externality imposed on others by their driving.
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Compulsory insurance regulation was first introduced in Massachusetts in 1927. It had been adopted by 22 states by 1975 and by 45 states by 1997, the end of the sample period (see Table 1 ). Among these states, there is variation in the amount of each type of insurance that individuals are required to purchase and in the methods used to enforce this regulation. We observe 1986; 1988-89; Virginia 1984 1972 
B. Accident Liability Systems: Tort versus No Fault
Historically the liability of drivers for accident losses was governed by tort principles. Drivers were liable for losses to others that resulted from their negligent behavior. In theory, a tort system with a negligence rule that functions perfectly-that is, in which courts can always costlessly and accurately determine whether behavior was negligent-provides optimal incentives for care in driving and accident prevention. However, in practice, the tort system has various flaws, such as the substantial administrative costs and delays involved in adjudicating negligence and thus liability.
Perceived problems with the tort system have led reformers to propose no-fault liability systems. As early as 1926, the idea that there are potential benefits from limiting negligence-based suits and offering protection against injuries in automobile insurance regardless of fault was considered. 21 In 1932, the Columbia University Counsel for Research in Social Sciences proposed a scheme in which each motor vehicle owner would be required to carry a policy covering him against liability arising from injury, economic loss, or death, regardless of fault. In 1965, Robert Keeton and Jeffrey O'Connell 22 published an influential study that called for a move to a no-fault system.
The first jurisdiction to adopt such a scheme was Saskatchewan (in Canada) in 1946. In the United States, the first state to adopt a no-fault system was Massachusetts in 1971 states had adopted a no-fault system. Most of these states (with the exception of Massachusetts and New York) adopted compulsory insurance concurrently with no-fault limitations on liability. The number of states with a no-fault system fell to 14 in 1997, with six states switching status in between.
There are two important elements of a no-fault system. First, (most) no- fault systems require drivers to purchase insurance that provides first-party coverage for accident losses, regardless of who was at fault. Second, nofault systems limit the extent to which drivers can be sued through negligencebased suits. In a pure no-fault system, victims do not have any recourse to negligence-based suits. However, all states provide for thresholds beyond which the parties to an accident have recourse to lawsuits. As outlined in Because of its hybrid nature, it is difficult to predict the effects of add-on regulation. Hence, in our analysis, we focus on no-fault laws but also examine the effect of the threshold below which tort limitations are imposed, since no-fault systems with a low threshold resemble add-on regulations.
III. Theoretical Predictions and Testing Approach
We begin by discussing the effect of compulsory insurance laws on uninsured motorists and fatalities, both theoretically and empirically. Next, we discuss the effect of no-fault laws on uninsured motorists and fatalities and the issues that arise in identifying the effect of no-fault laws as distinct from compulsory insurance laws. Finally, we discuss the direct effect of uninsured motorists on traffic fatalities and the instrumental variables identification of this effect.
A. The Effect of Compulsory Insurance Regulations
The effects of compulsory insurance regulation on drivers will vary depending on what insurance choice they would have made in the absence of compulsory insurance. Table 2 identifies four groups of individuals.
The individuals in the first row, first column, would have purchased insurance in the absence of regulation and continue to do so when it is com-pulsory. For these "always-insurers," the regulation has no direct effect, since their insurance status does not change (we adapt the terminology of Guido Imbens and Joshua Angrist).
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Drivers in the second row, first column, are induced to adopt insurance because of compulsory insurance regulation. This is the group for whom the instrumental variables method identifies the effect of insurance on fatalities. These individuals did not deem insurance to be worthwhile or necessary in the absence of regulation, but they obtain it when it is compulsory. These drivers are forced to pay the premium but, accordingly, are faced with diminished liability in case of an accident. Because of the classic moral hazard problem, 24 these individuals typically will drive less carefully when insured.
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Individuals in the second row, second column, would not have purchased insurance in the absence of regulation and do not purchase it even when it is compulsory. The driving behavior of these individuals is affected to the extent that compulsory insurance laws are effective: those drivers who remain uninsured are induced to drive more carefully, since their status as uninsured drivers is illegal under compulsory insurance laws. If, however, compulsory insurance laws were ineffective, then there would be no effect on uninsured drivers. We expect that the former case is empirically relevant.
Finally, drivers in the first row, second column, would be insured in the absence of compulsory insurance but choose not to insure themselves when it is required. Assuming that individuals do not derive some benefit from defying compulsory insurance regulations, this cell will be empty.
In summary, we have identified two critical groups: those who adopt insurance because of regulation (who are likely to drive more and less carefully) and those who are always uninsured (who are likely to drive less and more carefully because of regulation).
Hypothesis 1. Under compulsory insurance, we have the following: i) the proportion of uninsured motorists decreases; ii) the decrease in the number of uninsured motorists produces an increase in the number of fatalities among switchers; and 23 Guido Imbens & Joshua Angrist, Identification and Estimation of Local Average Treatment Effects, 62 Econometrica 467 (1992) . It can, however, have indirect effects, through the price of insurance and through the insurance status of other drivers. However, these indirect effects are either negligible or second order. This would influence individual's decisions regarding how much insurance to purchase. Another indirect effect would be with respect to liability from, or to, other drivers involved in an accident. If drivers are insured, in principle they are covered regardless of the insurance status of the other driver. Of course, the insurance company is affected, and this may have an indirect effect on the insured driver through the price of insurance. These indirect effects presumably have only a small impact on driving behavior, since this is more likely to be affected by insurance status than by the extent of coverage. 24 See Shavell, supra note 4; Shavell, On Liability and Insurance, supra note 5. 25 Shavell, On Liability and Insurance, supra note 5, notes that the presence of insurance creates equivalence between strict liability and a negligence rule form of liability. Although insurance does create moral hazard, Shavell demonstrates that the provision of insurance is socially desirable.
iii) those who remain uninsured motorists drive more carefully, producing a decrease in the number of fatalities for this group.
We test this hypothesis by examining the direct effect of compulsory insurance laws on uninsured motorists and fatalities. An issue that arises in identifying the effects of compulsory as distinct from no-fault regulations is that both sets of laws often were introduced together. In particular, states that adopted no-fault limitations on liability adopted compulsory insurance regulations at the same time, and likewise for add-on regulations. As a result, to identify the effect of compulsory insurance, we restrict attention to states and years that have neither no-fault nor add-on provisions. We refer to this as the compulsory sample. The first column of Table 3 presents the states and years that are included in this sample. All 50 states (and the District of Columbia) and all regions are represented in the sample. In the midwestern, southern, and western states, approximately half are present for the entire sample period. The least represented region is the northeast, with New Hampshire, Rhode Island, and Vermont represented for the full sample period but many other northeastern states represented only in the early 1970s.
B. The Effect of No-Fault Systems
The literature on no-fault systems has argued that motorists will drive less carefully under a no-fault system than under a tort system. Since a no-fault system limits drivers' liability from their actions, it weakens their incentives to take precautions when driving. By the same token, it also could lead to increased driving.
However, this argument ignores the fact that the effects of no-fault limitations on liability will be different for insured and uninsured drivers. The standard analysis applies to the former group. Insured drivers are protected (by insurance) from liability if they are the victims of an accident, and nofault regulations limit their liability if they cause an accident. In contrast, for uninsured drivers, the incentives differ in these two cases. If an uninsured driver causes an accident, then he faces reduced liability under a no-fault scheme (even if the driver can be sued under the monetary or verbal threshold, the driver cannot be sued for pain and suffering); this presumably leads to reduced precautions when driving. If an uninsured driver is the victim of an accident, his recourse to compensation is also limited in a no-fault system (because a victim under the no-fault system cannot sue for additional pain and suffering compensation); this would lead to more cautious driving behavior. These two effects go in opposite directions, as summarized in the following hypothesis:
Hypothesis 2. By adopting no-fault limitations on liability in addition to compulsory insurance requirements, i) for insured drivers, liability decreases, leading to an increase in the number of fatalities; and 1969-98 1980-98 ii) for uninsured drivers, if at fault, liability decreases, leading to an increase in the number of fatalities, but if not at fault, coverage decreases, possibly leading to a decrease in the number of fatalities. Therefore, the overall effect is ambiguous;
The overall effect is thus theoretically ambiguous, and an empirical investigation is needed.
As discussed above, one difficulty with identifying the effect of no-fault laws as distinct from compulsory laws is that most states adopted these laws at the same time. To identify the effect of no-fault limitations on liability, as distinct from compulsory insurance, we examine the effect of no-fault limitations among states that have either compulsory insurance or no-fault regulation, excluding add-on states (we call this the no-fault sample). As we can see from the second column of Table 3 , this is a somewhat more restrictive sample. All regions are represented, but for a reduced period. Many states are present later in the sample period after they had adopted compulsory insurance or no-fault and compulsory systems or had eliminated no-fault or add-on provisions.
We cannot (and do not) claim that this sample, and likewise the compulsory sample discussed in Section IIIA, corresponds to the full sample of U.S. states. However, both samples are broadly representative. Further, we will allow for year fixed effects to address the issue that the no-fault sample is more representative of the latter half of the sample period. Finally, the samples represent the only subgroups in which the effects of these policies can be identified, so to that extent we have to accept this limitation.
C. The Effect of Insurance Status on Fatalities
To the extent that insurers cannot monitor the behavior of the policyholder perfectly and make the policy conditional on optimal behavior, insurance coverage will tend to reduce the care and precautions that drivers take while driving. This is the familiar moral hazard cost of insurance. Thus, the prediction is that the higher the proportion of uninsured motorists, the lower the number of accidents. Hypothesis 3. A higher incidence of uninsured motorists leads to fewer traffic fatalities.
In the popular press and in the literature on uninsured motorists, the existence of such motorists is viewed as unambiguously bad. We do not question that the presence of automobile insurance produces risk-bearing and compensation benefits. Our interest, however, is in exploring whether insurance also has a down side, a moral hazard cost that needs to be taken into account in any assessment of uninsured motorists and regulations affecting their incidence.
We use an instrumental variables strategy to identify the effect of uninsured motorists on traffic fatalities; because both of these outcomes are jointly determined, ordinary least squares estimation of the relationship would be subject to simultaneity bias. 26 As established in Imbens and Angrist and in Angrist, Imbens, and Donald Rubin, 27 an instrumental variables strategy identifies the effect of the instrument on those who are induced to change their treatment assignment on the basis of the instrument. In our case, the instrumental variables strategy thus identifies the effect on those induced to obtain insurance as a result of compulsory insurance regulation. As discussed in Section IIIA, we expect the effect for this group to be negative: as the proportion of uninsured motorists decreases, fatalities increase because of the moral hazard effect on switchers.
The two candidates for instrumental variables are compulsory insurance and no-fault liability laws. In Section VA, we argue that both sets of laws are exogenous conditional on a range of controls and hence are plausible candidates for instruments. But we must also consider whether either of these satisfies the requirement that they affect the outcome (fatalities) only through their effect on uninsured motorists.
As discussed in Section IIIB, no-fault laws affect fatalities by influencing the liability that drivers face from their actions. Even if the number of uninsured motorists were unaffected by no-fault laws, the laws could have a significant effect on fatalities through incentive effects on both motorists who are currently insured and those who are uninsured.
Instead, the direct effect of the adoption of compulsory insurance on fatalities is to induce motorists to switch from being uninsured to being insured. There is also potentially an indirect effect, namely, inducing drivers who remain uninsured to drive more carefully. Despite the possibility of an indirect effect, we believe that instrumental variables is a reasonable strategy for two reasons. First, to the extent that the indirect effect depends on the number of uninsured motorists induced to drive more safely, the effect should be small. Second, and more important, to the extent that the indirect effect of compulsory insurance on fatalities will lead to a reduction in traffic fatalities (if uninsured motorists are induced to drive more safely), any direct positive effect we find must be downward biased relative to the true effect. 28 26 In particular, traffic fatalities depend on the number of insured drivers, but we can imagine a second equation in which drivers choose insurance status on the basis of the rate of traffic fatalities. In this case, the ordinary least squares estimates of a single equation will be inconsistent. 27 See note 24 supra; Joshua Angrist, Guido Imbens, & Donald Rubin, Identification of Causal Effects Using Instrumental Variables, 91 J. Am. Stat. Ass'n 444 (1994) . 28 Thus, if the direct effect of uninsured drivers on fatalities is negative, an indirect effect would bias our results toward zero.
IV. Data Description
We use a panel of annual state-level variables. The data cover all 50 U.S. states and the District of Columbia for the years 1970-98. 29 The data include information about (1) some components of automobile insurance law, (2) the level of uninsured motorists, (3) states' demographics characteristics, and (4) fatality rates.
We obtain information about automobile insurance regulations and accident liability regulations from the American Insurance Association for the years 1970 to 2001. 30 The variables we use are (1) whether a state has compulsory auto insurance ("yes" denotes those states that require minimum liability insurance or some proof of financial responsibility), (2) which enforcement mechanisms a state uses for compulsory insurance (including checking insurance status at the time of an accident or verifying insurance status at the time of vehicle registration), (3) whether a state adopted a no-fault or addon system instead of a tort liability system (the default), and (4) whether a no-fault state has a monetary or verbal threshold (and the value of the threshold).
We obtain data on uninsured motorists from the Insurance Research Council (IRC) for the years 1976-98. Several methods have been used to estimate the proportion of uninsured motorists.
31 From these, we use the IRC's estimates because they are the most comprehensive of those available. 32 The incidence rates of uninsured motorists reported by the IRC vary considerably across states, from 4 percent in Maine to 30 percent in Colorado and South Carolina (for the year 1997). Our data on traffic fatalities are from the Fatality Analysis Reporting System. 33 We use fatalities per person as the outcome instead of the more commonly used fatalities per vehicle-mile traveled, but as a robustness check, we present results using fatalities per vehicle-mile Reg. 59 (2000) . 32 The IRC uses two variables to calculate the proportion of uninsured motorists: Uninsured Motorists Claim, which is the number of uninsured motorists claims for injuries caused to the insured by uninsured motorists, and Bodily Injury Liability Claim, which is the number of injuries caused by insured motorists. The ratio of the Uninsured Motorists Claim frequency to the Bodily Injury Liability Claim frequency is then used to measure the extent of the uninsuredmotorist problem. Under the null hypothesis of no moral hazard and equal probability of an accident for insured and uninsured motorists, it can be shown (using the model of Levitt & Porter, supra note 2) that the IRC measure is identical to the fraction of uninsured motorists in the population. Thus, this issue does undermine our conclusion that the possibility of no moral hazard can be rejected. Furthermore, as an empirical matter, we check the robustness of our results to using the log (rather than the level) of uninsured motorists, since this variable is more robust to potential measurement error.
33 U.S. Department of Transportation, National Highway Traffic Safety Administration, Fatality Analysis Reporting System (available at http://www-fars.nhtsa.dot.gov).
traveled. 34 A description of our variables appears in Table 4 , and their sources are outlined in the Data Appendix.
V. The Results

A. The Conditional Exogeneity of the Laws
In studying the effect of compulsory insurance and no-fault regulation on the proportion of uninsured motorists and driving fatalities, it is important to investigate first whether the laws are plausibly exogenous (conditional on the covariates and state and year fixed effects in our specification). The concern is a systematic selection of which states choose to adopt these laws and when. There are three potential sources of selection.
First is selection on observables: states that choose to adopt may differ in terms of age, ethnicity, income, and so on. We will address this by including these variables as controls in our subsequent specifications. Second, we are concerned with selection on the outcome, in particular, that states with a higher level of uninsured motorists or fatalities may be more likely to enact automobile insurance legislation. This will be addressed by allowing for state and year fixed effects. Third, there could be time-varying selection on the outcome. In particular, states that experience a shock (for example, a sudden increase) in one of the outcomes may be more likely to adopt regulation. Since controlling for lagged dependent variables in a fixed-effects regression is challenging, this is a greater concern. We present two tests of the exogeneity of the laws, one in Table 5 and the other in Section VD below. Table 5 examines whether selection into the laws is predicted by lagged outcomes. We use the deviation of uninsured motorists and fatalities from state means, because our subsequent specifications will remove non-timevarying state-specific effects using state dummies. In columns 1 and 4, we present a probit regression of compulsory insurance and no-fault regulation on a range of exogenous variables, including population, ethnic composition, crime, per capita income, and the age profile of the population. Most are statistically significant predictors of the laws. States with a lower proportion of blacks, more violent crimes, and a higher proportion of drivers outside the 18-to-24 age range are more likely to have compulsory insurance. For no-fault laws, the signs are largely reversed. This basic set of variables predicts the laws with about 70 percent accuracy. Thus, controlling for these 34 Although fatalities per vehicle-mile traveled is perhaps appropriate for measuring the risk faced by motorists, it is problematic for measuring the effect of compulsory insurance and liability regulation on fatalities at the state level, which is the focus of this paper. The adoption of these laws can affect drivers' behavior through multiple channels, including vehicle-miles traveled. Thus, fatalities per vehicle-mile traveled can increase because of an increase in the number of fatalities or because of a decrease in vehicle-miles traveled. Since the focus of this paper is the effect of states that adopt compulsory insurance and no-fault legislation, fatalities per person is a more appropriate outcome. observables will account for a significant proportion of selection into the laws. Of course, in our subsequent specifications, we will also include an additional, powerful source of control, namely, state and year fixed effects. In columns 2 and 3, we examine whether lagged outcomes predict the passage of compulsory insurance, and in columns 5 and 6, we examine the impact of these variables on no-fault laws. Neither the first nor the second lags of uninsured drivers and fatalities is a significant predictor of compulsory insurance or no-fault regulation. Furthermore, the increase in the predictive power of the models is minimal, increasing from 68 to 71 percent for compulsory and 77 to 78 percent for no-fault regulation. This suggests that lagged outcomes are not a significant source of selection in our data.
This test, of course, has its limitations. In Table 5 , selection into the laws could be based on other functional forms of the outcome. Consequently, in Section VD, we present another test of the exogeneity of the laws.
B. The Effect of Compulsory Insurance
We begin by examining the impact of compulsory insurance laws on the proportion of uninsured motorists and traffic fatalities. In addition to being of intrinsic interest, this will serve as the first stage of our instrumental variables strategy, presented in the next section. As indicated above, compulsory insurance was introduced by some states concurrently with no-fault system. In order to obtain an estimate of the effect of compulsory insurance, unconfounded with the effects of no-fault, we restrict ourselves to the sample of states and years that were not under a no-fault or add-on regime. Table 6 presents our specifications. In addition to introducing a dummy for compulsory insurance, we control for a range of variables including automobile registration per capita, proportion of trucks among registered vehicles, the black fraction of the population, violent and property crimes, unemployment, and per capita real income. In column 1, we see that the direct effect of compulsory insurance is negative and statistically significant at the 1 percent level. This confirms hypothesis 1(i). The magnitude is large as well. Compared with a base level of 12.9 percent, compulsory insurance reduces the incidence of uninsured motorists by 2.4 percentage points.
The result in column 1 is important for two reasons. First, it establishes that compulsory insurance achieved at least part of its mandate of reducing the incidence of uninsured motorists. Second, the size and significance of the effect will be helpful when using compulsory insurance as an instrument for the incidence of uninsured motorists.
In columns 2 and 3, we examine the robustness of this result. In column 2, we estimate the effect of compulsory insurance within a 4-year window of the passage of compulsory insurance laws. Although this more than halves the number of observations, using a narrower window reduces the effect that state-specific time trends might have on the estimates. We note that the effect Note.-All specifications include state and year fixed effects. Standard errors are in parentheses. ϩ Significant at the 10% level. * Significant at the 5% level. ** Significant at the 1% level.
remains similar in sign, magnitude, and significance. In column 3, we reestimate column 1 using log(ratio uninsured) as the dependent variable. We find that the effect of compulsory insurance remains negative and significant at the 1 percent level and that the magnitude of the effect is very similar: the coefficient of Ϫ.024 in column 1 corresponds roughly to a 20 percent reduction in the incidence of uninsured drivers, as does the effect in column 3.
In column 4, we examine the impact of two mechanisms used to enforce compulsory insurance, namely, checking insurance status at the time of an accident and requiring that insurance is verified when a vehicle is registered. The former does not have a statistically significant effect, but the latter is significant and negative, further reducing the incidence of uninsured motorists by 1.7 percentage points. Finally, in column 5, we confirm that our result is robust to adding a wide range of additional controls (vehicle-miles traveled per person, seat belt laws, average speed of drivers, alcohol consumption per capita, and car registration per person).
In columns 6-10, we see that the effect of compulsory insurance on fatalities per person is somewhat equivocal. In column 6, the direct effect is negative, although not statistically significant. When we estimate the effect within a 4-year window of the adoption of compulsory insurance, shown in column 7, we find a positive (and insignificant) effect. In column 8, we use fatalities per vehicle-mile traveled as the outcome and also find an insignificant positive effect. In column 9, we see that when we include enforcement mechanisms for compulsory insurance (checking insurance status at the time of an accident and verifying insurance status at the time of registration), the direct effect is positive and significant, but the enforcement mechanisms have a negative (and significant) effect on fatalities. Finally, in column 10, we confirm that the effect of no-fault regulation remains significant when we include additional control variables.
The fact that the effect on fatalities is not overwhelming is not surprising in light of the discussion in Section IIIA (hypothesis 1, (ii) and (iii)). Whereas individuals who switch from being uninsured to being insured might drive less carefully, thereby increasing fatalities, we would expect the opposite effect for those individuals who remain uninsured.
C. The Effect of No-Fault Regulation
As discussed in the introduction, the literature has established that no-fault laws increased traffic fatalities in conjunction with compulsory insurance. The literature has been confined to examining this joint effect because it has examined no-fault regulation in isolation from compulsory insurance. In this section, we identify the effect of no-fault regulation, as distinct from compulsory insurance, by confining ourselves to the states and years that had either compulsory insurance or no-fault legislation. Hence, the effect of nofault legislation is relative to the starting point of compulsory insurance.
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In Table 7 , columns 1-5, we examine the effect on uninsured motorists. In column 1, we see that no-fault regulation increases the incidence of uninsured motorists: the effect is both large (3.1 percentage points) and significant (at the 1 percent level). In column 2, we reestimate the same specification in a 4-year window of the passage of no-fault legislation. The effect is somewhat larger in magnitude and still statistically significant. In column 3, we run the log specification and obtain similar results: the effect is significant at a 1 percent level and corresponds to a magnitude of roughly 3 percent.
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In column 4, we examine the effect of the thresholds above which accident victims can resort to tort claims. A no-fault system with a low threshold essentially should operate like a tort system, since most claims exceed the threshold beyond which tort action is permitted. 37 A threshold of zero corresponds to an add-on system in which victims have a choice of whether to resort to a no-fault or tort system. The lowest threshold among pure no-fault states is $200. As the threshold increases, the no-fault system becomes more stringent. We incorporate this information into the categorical variable LEVEL that takes the value zero for add-on states, one for no-fault states with low thresholds (less than $200), and two for states with high thresholds (greater than $500). If the effect of no-fault legislation on uninsured motorists is robustly positive, then we expect this coefficient also to be positive: as the no-fault system becomes more stringent, the incidence of uninsured motorists increases. Our results confirm this: the effect of the LEVEL variable is positive and significant. 38 Of course, because the variable is categorical, 35 Note, however, that the form of compulsory insurance under tort and no-fault systems differs. Under tort, compulsory insurance consists of third-party coverage. Under a no-fault system, compulsory insurance consists of first-party coverage. We examine the sensitivity of our results to this difference as follows: we compare the effect of compulsory insurance under a tort system with the effect of a no-fault system with a low threshold. The latter system imposes only a negligible degree of tort limitation, and thus we estimate the effect of the move from third-to first-party compulsory insurance. The effect is very small in magnitude and not statistically significant. This suggests that our results are robust to this concern.
36 If we were to examine the effect of no-fault regulation on uninsured motorists in the full state-year sample, the effect would be positive but smaller in magnitude and not significant. This is because in the full sample, the effects of no-fault and compulsory insurance are confounded (by the fact that they were typically introduced at the same time). 37 Risk & Ins. 667 (1985) , using a micro-level cross section of insurance claims in 1977, shows that a positive threshold leads to a reduction in bodily injury insurance claims. Our result differs because it allows for state and year fixed effects, covers a much longer time horizon, and examines the impact of the threshold on fatalities. Ϫ2.78e-10 (2.89e-10)
Ϫ8.29e-10 (7.43e-10)
Ϫ1.71e-10 ϩ (9.18e -11) 2.70e-9** (7.15e -10) 5.90eϪ09** (1.66eϪ09) Note.-All specifications include state and year fixed effects. Standard errors are in parentheses. ϩ Significant at the 10% level. * Significant at the 5% level. ** Significant at the 1% level.
the magnitude of the effect is difficult to interpret. 39 Finally, in column 5, we confirm that our results are unchanged in sign, magnitude, and significance by including additional control variables.
In columns 6-10, we examine the effect of no-fault regulation on fatalities. In column 6, we see that the direct effect is positive and significant. Thus, from hypothesis 2, the effect of reduced liability dominates the effect of reduced insurance. The magnitude of the effect is on the order of 10 percent. This corresponds to 5,160-6,450 lives in the United States depending on the year. 40 In column 7, we reestimate the effect in a 4-year window of the passage of no-fault legislation. Since the sample size is greatly reduced, it is not surprising that the effect is no longer statistically significant. However, the sign of the effect remains positive, although the magnitude is smaller. In column 8, we estimate the effect on fatalities per vehicle-mile traveled and find a positive and significant effect. The magnitude of this effect is on the order of 7 percent of fatalities per vehicle-mile. In column 9, we observe that the threshold effect for fatalities is also positive and statistically significant. In column 10, we demonstrate the robustness of our estimate to additional controls. Overall, these results provide strong evidence of the incentive effects of no-fault regulation. In Section IIIC, we observed that although drivers who are uninsured might in principle drive more carefully under a no-fault system, insured drivers experience a reduction in their exposure to liability and would accordingly drive less carefully. Given the relative proportions of these two groups, it is natural that the latter effect dominates for fatalities.
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While the effect of no-fault legislation on traffic fatalities is important, we wish to stress again that it is not the sole consideration in assessing such a system. No-fault systems have benefits in terms of reducing administrative costs, and these benefits might make it worthwhile even if it increases traffic fatalities. Whether this would be the case, of course, would depend on the magnitude of the effect, if any, on traffic fatalities.
D. Exogeneity Revisited
In Table 8 , we present another set of tests of the exogeneity of compulsory insurance and no-fault laws. We examine whether leads and lags of the laws are able to predict the level of uninsured motorists and fatalities. Since the specifications also include the contemporaneous laws, the lead (lag) effect Note.-All specifications include controls for car registration, truck registration, fraction of black population, violent crime per capita, property crime per capita, unemployment, real personal income, and state and year fixed effects. Robust standard errors are in parentheses. * Significant at the 5% level. ** Significant at the 1% level.
of the laws is identified from the period prior to their adoption (after their repeal). If selection into compulsory insurance and no-fault regulation were due to a feature of the state for which we do not control (for example, a shock just prior to the passage of the law), then the laws should be significant predictors of uninsured motorists or fatalities even when they were not in effect. In columns 1 and 2, for uninsured motorists, we note that neither the lead nor lag effects of compulsory insurance are significant and that compulsory insurance itself continues to enter with a negative and significant sign. For fatalities per person, the direct effect of compulsory insurance was not significant in Table 6 . In Table 8 , columns 3 and 4, this remains true even after leads and lags of the law are introduced and is also true of the leads and lags themselves. In columns 5-8, we examine the effect of leads and lags of no-fault laws. For both uninsured motorists and fatalities, the direct effect remains positive and statistically significant. Neither the lead nor the lag of no-fault regulation is a significant predictor of uninsured motorists or fatalities. Overall, Table 8 reconfirms our results in Table 5 , which suggest that the compulsory insurance and no-fault laws are plausibly exogenous with respect to our outcomes of interest.
E. The Effect of Uninsured Motorists
In Table 9 , we estimate the effect of uninsured motorists on fatalities using the compulsory sample (see Section IIIA and Table 3) .
42 Table 9 , column 1, presents an ordinary least squares regression of the effect of the ratio of uninsured motorists on fatalities per person. The coefficient is positive but not statistically significant. However, as discussed above, this estimate potentially suffers from simultaneity bias. In subsequent columns, we address this issue by using an instrumental variables strategy.
Column 2 presents the estimated effect of uninsured motorists on fatalities using compulsory insurance as an instrumental variable. We see that effect is negative and significant at the 10 percent level. This confirms hypothesis 3. The magnitude of the effect is such that a .01 increase in the ratio of uninsured motorists leads to a 2 percent decrease in the number of fatalities per year (16 fatalities relative to a per-state and per-year average on the order of 1,000). A 1-standard-deviation variation in the incidence of uninsured drivers would lead to a 10 percent decrease in the number of fatalities. 42 The reason why we estimate the effect of uninsured motorists on fatalities for the compulsory sample is that our instrumental variables strategy is valid only for this sample. For compulsory insurance, we have a clear case that any indirect effect of compulsory on fatalities will bias our results toward zero. Instead, in the full sample, we have to contend with the direct and indirect effects of no-fault regulation (since these cannot be distinguished from the effect of compulsory insurance in the full sample). In particular, although the effect of nofault regulation on uninsured motorists may lead to a decrease in the number of fatalities, the direct effect of no-fault regulation leads to an increase in the number of fatalities, as we show in Section VC.
In columns 3-7, we examine the sensitivity of our results. When we estimate the effect in a 4-year window of the passage of compulsory insurance regulations, in column 3, we still obtain a negative estimate. The fact that the coefficient is no longer significant is not surprising given that we lose two-thirds of our observations and, of course, still allow for state and year fixed effects. In column 4, we examine the effect for fatalities per vehiclemile traveled, and in column 5, we use log(ratio uninsured) as the dependent variable. In both cases, the effect has the same sign and remains statistically significant. The magnitude of the effects is also similar.
In column 6, we examine the robustness of the result to controlling for vehicle-miles traveled per person (instead of including it as the denominator of dependent variable as in column 5). The coefficient on uninsured motorists remains statistically significant, and the magnitude of the effect increases (a 1-standard-deviation increase in the number of uninsured motorists leads to an 11 percent decrease in the number of fatalities). Our results are also robust to controlling for a range of additional variables, including automobile registration per person, average speed, alcohol consumption per capita, and seatbelt laws (column 7).
Because instrumental variables identify the effect of the dependent variable on the outcome for those induced to switch as a result of the instrument, 43 in Table 9 we are estimating the effect on those individuals induced to switch insurance status as a result of compulsory insurance. Thus our results confirm the moral hazard story for this group. 44 The alternative explanation-a reduction of fatalities due to selection among drivers-is ruled out as long as the instrument is valid. Of course, the additional controls in columns 6 and 7 give added confidence in the validity of the instrument, since they rule out some possible sources of omitted-variable bias (that could invalidate the instrument).
It is important to stress that the purchase of insurance by motorists has effects other than on fatalities, and these effects are clearly beneficial. Such insurance reduces the risk-bearing costs of drivers and leads to compensation of some victims who otherwise would receive less or no compensation. So, although interesting and important for its own sake, the moral hazard costs of insurance are just one element in an overall evaluation of the incidence of uninsured motorists. 43 See note 24 supra. 44 As noted in Imbens & Angrist, supra note 24, even though the instrumental variables estimator identifies the effect of the endogenous variable on the outcome for those induced to switch by the instrument, we cannot specifically identify which individuals these are in our data. Note.-OLS p ordinary least squares. All specifications include state and year fixed effects. Standard errors are in parentheses. ϩ Significant at the 10% level. * Significant at the 5% level. ** Significant at the 1% level.
VI. Conclusion
This paper has investigated the effect of compulsory insurance regulation and no-fault limitations on the incidence of uninsured motorists and on traffic fatalities. Also, using compulsory insurance laws as an instrumental variable, we have investigated the effect of insurance on traffic fatalities.
The evidence indicates that compulsory insurance rules do deliver their intended effect, which is a significant reduction in the incidence of uninsured motorists. The evidence also indicates that increasing the incidence of insurance produces an increase in the number of fatalities. The magnitude of this moral hazard effect is potentially large: a 2 percent increase in the number of fatalities for each percentage point decrease in the number of uninsured motorists. While the switch by some motorists to become insured increases fatalities, this is at least partly offset by the effect of compulsory insurance on those drivers who chose to remain uninsured. These individuals drive more carefully, which works to reduce fatalities. Finally, we have been able to isolate the effect of the reductions in liability brought about by moves to a no-fault system. Such reductions in liability produce a significant increase in the number of fatalities. Our analysis indicates that drivers' behavior, like the behavior of economic agents in other contexts, is influenced by financial incentives. Reductions in the expected financial costs of accidents, produced by reductions in liability or by the purchase of liability insurance, lead to more traffic fatalities.
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It is interesting to note that the presence of uninsured motorists is generally regarded as a severe problem. 46 Assuming that it is undesirable to have uninsured motorists, researchers examining this subject have focused on ways to reduce the incidence of such motorists. We do not doubt that a reduction in the incidence of uninsured motorists will produce some benefits by increasing the extent to which accident victims are compensated. Indeed work by Henry Grabowski, W. Kip Viscusi, and William Evans 47 documents an increase in loss payments and a reduction in legal and administrative expenses under no-fault regimes. However, our analysis indicates that such reductions are not an unmitigated good. Automobile insurance also has a costly side, 45 Our results in this paper contrast with those of Cohen & Einav, supra note 15. The latter study finds that mandatory seat-belt laws are not associated with the moral hazard cost of increased fatalities. Whether this contrast in findings is due to differences in the type of payoff affected or other institutional features of the laws is an open question. 46 reducing precautions and increasing fatalities.
48 Indeed, our work indicates that reducing the incidence of uninsured motorists might not make potential victims better off. To be sure, when some uninsured motorists purchase insurance, victims of accidents caused by these motorists might receive more compensation. However, potential victims also would face a higher incidence of such accidents. And as long as victims cannot generally expect to be fully compensated for such accidents (which they cannot, as insurance levels are often insufficient to cover damages fully), increasing the number of accidents would be costly to potential victims. Whether potential victims would benefit from reducing the incidence of uninsured motorists thus would depend on which of these two effects is stronger, an issue that the present analysis cannot resolve.
Our analysis also indicates that, whatever the benefits of moving to nofault liability, such benefits involve a significant moral hazard cost. In particular, the evidence suggests that such moves increase fatalities and that this increase is larger than has been previously recognized.
Of course, our evidence does not enable us to reach an overall assessment of the rules governing accident liability and accident insurance. By focusing on traffic fatalities alone, we ignore, among other things, the effect of such rules on risk-bearing costs or on administrative costs. However, our analysis does highlight some of the unintended consequences of the rules governing automobile insurance and liability. By identifying and estimating the moral hazard costs of automobile insurance and no-fault arrangements, our analysis highlights important effects that should be taken into account in an overall assessment of these policies. 
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